INTRODUCTION
Gingival and periodontal diseases in their various forms have affected human since the dawn of history. The earliest historical records dealing with medical topics revealed an awareness of periodontal diseases and need for treatment. 1 The diagnosis of periodontal diseases which involve the soft and hard tissue destruction should be made systematically and should include both clinical and radiographic examination. 2 Dental radiographs (bitewing, panoramic) are important in the detection and assessment of periodontal diseases, a valuable adjunct in the treatment planning and determination of prognosis. 3 Bitewing radiographs are used both in clinical practice and epidemiological studies as they are characterized by their simplicity, reduced exposure time, have an advantage of coverage of posterior teeth and require less number of films than that of periapical radiographs. 4 Bitewing radiograph is made to show the proximal surfaces of the teeth and the crest of alveolar bone of both maxilla and mandible on the same film. 5 They provide a good perspective of alveolar bone crest and thereby useful for evaluating periodontal conditions. 6 Panoramic radiography is a radiographic procedure that produces single image of facial structures including maxillary, mandibular arches and their supporting structures, utilizes intensifying screens, requires less radiation and saves time thereby making it potential substitute for intraoral radiography in assessing periodontal conditions. 7 The efficacy of panoramic radiography compared to bitewing radiography remains an unsolved problem when imaging periodontal bone diseases or marginal bone levels. 8 Therefore, a study was planned to compare the bitewing and panoramic radiography and pocket probing for the measurement of alveolar bone level.
MATERIALS AND METHODS
The study to evaluate marginal bone by clinical probing depth, bitewing and panoramic radiography in maxillary and mandibular posterior dentition comprised of 120 subjects in the age group of 20 to 59 years with equal sex distribution. They were divided into group I, II, III and IV in the age intervals of 20 to 29 years, 30 to 39 years, 40 to 49 years and 50 to 59 years respectively. Mean age for males and females was 38.03 and 37.48 respectively. The experimental subjects who are apparently healthy, with full complement of permanent dentition with or without third molars and with minimal periodontal involvement were chosen for the study and informed consent were taken.
Clinical measurements were noted at mesial and distal sides of first, second premolars and molars in both the arches by William's periodontal probe. The clinical probing depth was measured by adopting the methods of Kerr, Ash, Millard 9 and Carranza F and Newmang M. 1 The William's periodontal probe was inserted parallel to the long axis of the mesial, distal surfaces of teeth and the distance to which the probe penetrated till the base of pocket was recorded. Clinical probing depth in a total of 960 teeth and 1920 sites in the maxillary arch and the same number in the mandibular arch were recorded. In all patients a panoramic film and bitewing radiographs (4) were taken for premolars and molars on both right and left sides. Standardized exposure time and developing parameters were followed for both the radiographic techniques in all the experimental subjects. Radiological measurement of alveolar bone level from CEJ to alveolar crest in the panoramic and bitewing intraoral films was carried out with a profile projector with computerized digital display and analyzed. In all the experimental subjects, a total of 480 bitewing films were taken and measurements were taken from 1920 sites each of the maxillary and mandibular arches. In panoramic films from only 1829 teeth, 3646 sites measurements were measured, the reason being in panoramic radiographs due to anatomical variations and radiological technical reasons the marginal bone levels of some premolars were excluded. All measurements were taken in millimeters. The data obtained were analyzed for mean value, standard deviation and percentage difference using computer.
RESULTS
The recorded data from the experimental study group consisting of males and females on the mesial and distal sites of premolars and molars (first and second) in maxillary and mandibular arches was statistically analyzed and the measurements are expressed in mean and (Table 1 ) standard deviation. Differences between the different techniques were tested by t-test for paired data and the results were tabulated in Tables 2 to 5 .
DISCUSSION
Dental radiographs are important in the detection of amount of periodontal breakdown, a valuable adjunct in the treatment planning and prognosis. The alveolar bone level has often been defined as the distance between the most coronal crest of intact alveolar bone, usually referred to as the alveolar crest and a reference point on the teeth, usually the cementoenamel junction. When measured radiographically, this distance has been employed to express the degree of loss in alveolar bone support of teeth. 10 Lang and Hill 11 stated that radiographs of high quality only provided a general overview of periodontal breakdown. Renvert 12 concluded from his study that clinical examination using periodontal probe was the only means of arriving at an accurate diagnosis. Albander 13 found that radiographs underestimated the level of alveolar bone support of teeth. Ivanauskaite D et al 14 from their study concluded that for those sites or teeth that are possible to assess, the diagnostic information available with Scanora panoramic radiography is comparable to that with bitewing radiography for marginal bone tissue. Kim TS et al 15 from their study concluded that a preorientation with respect to the expected bone loss is possible using panoramic radiographs. Additional intraoral films might be helpful where rapid changes of bone level are expected (e.g. aggressive periodontitis). Gedik R, Marakoglu I, Demirer S 16 conducted a study to determine the relationship between loss of radiographic crestal bone height in panoramic, bitewing and periapical radiography and to probe the attachment loss after periodontal treatment and concluded that both bitewing and panoramic radiography are preferred to periapical images for crestal bone assessment.
According to available literature, limited studies have been undertaken to measure the alveolar bone level by clinical probing, bitewing and panoramic radiographic techniques. Hence, a study was done to measure the alveolar bone level at the mesial and distal sites of maxillary and mandibular premolars and molars by clinical probing, bitewing and panoramic techniques.
The study group consisted of 120 experimental subjects and the measurement of alveolar bone level by clinical probing, bitewing and panoramic techniques were measured in 240 each of first premolars, second premolars, first molars and second molars in 60 males and 60 females excluding some maxillary premolars in panoramic radiographs due to anatomical variations and radiological technical reasons. Similar exclusions of data have been reported by Rohlin M. 8 Percentage of difference between probing depth and bitewing radiographs and probing depth and panoramic measurements were calculated and compared considering probing depth as standard for under or overestimation or similar measurements. The literature revealed the comparison of percentage of difference between probing depth, bitewing, periapical, panoramic radiographic measurement of marginal bone loss. They have not compared clinical data differently for each tooth.
CLINICAL PROBING
The mean probing measurements on the mesial and distal sides of maxillary and mandibular premolars and molars in both males and females were comparable with the study of Albander JM 13 but, inconsistent with that of Renvert et al. 12 This dissimilarity could be because their sample size was very less containing only 13 periodontally involved subjects and only 33 sites with intraosseous defects (Table 1) .
Bitewing Radiography
The mean bitewing radiographic measurements on the mesial and distal sides of maxillary and mandibular premolars and molars in both males and females were comparable with the study of Teiwika et al 17 on the distal sites, further they have not measured for other side and also consistent with that of Reed and Polson 18 and also with that observed by Kallestal and Matteson 19 ( Table 1) .
Panoramic Radiography
Excluding some maxillary premolars in panoramic radiographs due to anatomical variations and radiological technical reasons the marginal bone levels were measured. Similar exclusions of data have been reported by Rohlin M. 8 The mean probing measurements on the medial and distal sides of maxillary and mandibular premolars and molars in both males and females were recorded. Scanning of literature showed that Kaimenyi JT 20 compared the bone loss in chronic periodontitis from panoramic radiographs and Jenkins WMM 21 in his study assessment of periodontitis from panoramic radiographs by Bjorn and Holmberg technique. Direct comparison of our study cannot be made as the methodology was different (Table 1) .
PERCENTAGE OF MEAN DIFFERENCES

Probing and Bitewing Radiographic Measurements
The percentage of mean differences between probing and bitewing radiographic measurement on the mesial and distal sides of maxillary and mandibular premolars and molars in both males and females of this study is comparable with the study of Akesson L 22 (Tables 2 to 5 ).
Probing and Panoramic Radiographic Measurements
The values observed in this study were in accordance with that observed by Akesson L 22 in males but in females the values observed were less. This dissimilarity could be because of their sample comprised of 23 periodontally involved subjects and 36 periodontal surgical sites and panoramic radiographic measurements were compared to probing by open bone measurements after removing the flap at the surgical site. Mohammed AH, 2 Galal A et al 23 have conducted similar studies with slight modifications and concluded that panoramic, periapical and bitewing radiographs with clinical examinations are required to diagnose alveolar bone loss (Tables 2 to 5 ).
CONCLUSION
The present study indicated a definite underestimation of alveolar bone level by both the radiographic techniques when compared to the clinical probing. Bitewing radiography showed higher accuracy than panoramic radiography when compared to the clinical probing. However, these parameters could be used only as additional evidence for the use of bitewing radiography in assessing the marginal bone loss. Further studies are suggested for the comparison of clinical probing and radiographic techniques in the assessment of marginal bone loss for the full complement of teeth by using advanced automated constant force probes for clinical probing and use of current digital radiography for measurement.
